In studies of the dynamics of insect populations, migration and dispersion are seldom quantified separately but are included in a mortality rate, which refers mostly to the adults. Other studies describing the migration and dispersion of insects seldom explain the consequences they have for the dynamics of the population studied. The aim of this study is to connect these two aspects by describing the behaviour and dispersion of the pine looper moth, Bupalus piniarius L., and by discussing the consequences they have for the dynamics and genetics of a pine looper population. Various aspects of moth behaviour have been studied in the field and in laboratory experiments in which an aktograph has been used to record the flight activity of the moths. In two field experiments marked moths were released at one point in a pine plantation and were recaptured in sex-traps and light-traps at different distances from this point inside and outside the plantation. First a survey of the life of the moths is given, followed by its implications for the population.
deposit the next row of eggs. The number of eggs a female lays daily decreases exponentially and after 4-5 days she has deposited her whole egg supply; one or two days later she dies.
The short flights of the female between the deposition of two rows of eggs are randomly directed and the distance she covers is about 30 m each day which makes the total distance between the point where she has emerged and the place where she deposits eggs about 150 m. During these flights the female may leave the forest but she usually returns to it. If she does not do so, she deposits a proportion of her eggs more than 150 m from the point where emerged.
The implications of the moth behaviour observed are discussed in relation to the known dynamics of a pine looper population. No density-related aspects have been found in moth behaviour including dispersion, and therefore the moth stage does not contribute to the regulation of the numbers of the population. The number of eggs laid by a female is positively correlated with her size and therefore fecundity is related to larval density, which is negatively correlated with larval growth and moth size. The dispersion of the moths is very small and therefore does not contribute to the fluctuations of the moth mortality index of a population in a closed plantation. No difference could be determined between moths of different sizes and therefore, GRUYS' hypothesis�that moths which emerge from pupae that are small as a result of density-related larval growth reduction have an advantage by dispersing to areas with lower mortality rates-has to be rejected.
Based on the dispersion rate of the moths and their copulation behaviour, it is concluded that inside a closed pine plantation the population is random mating, while in an open field with solitary pine trees genetic differences caused by genetic drift can be expected between subpopulations living in trees more than 60 m apart.
